Introduction: For the construction of any dental prosthesis, accurate impressions are necessary. Hence, we undertook the present study to evaluate and compare the surface hardness of gypsum casts poured from impressions made using conventional alginate and self-disinfecting alginate.
INTRODUCTION
Accurate impressions are necessary for construction of any dental prosthesis. Irreversible hydrocolloid (or alginate) is the most popular dental impression material in everyday practice. 1 They are more popular among dentists because these are inexpensive, fast setting, and simple to use. Dentistry is quite different from other fields of medical science in that all the clinical procedures are undertaken in an environment in which there are saliva and blood contaminated with microorganisms. 2 Infections in the oral cavity can come from any external source including any type of dental instrument and impression material. Impressions have been identified as an area of concern. Dental impressions can easily become contaminated with patient's blood and saliva. 3 This impression material may act as a medium for the potential transfer of organisms from patient to operator, to other patients, and to dental auxillaries. 2 Concerns regarding the transmission of infectious organisms have prompted a rise in the measures for infection control throughout the health-care field. 4 All the patients must be individually categorized under the category of potentially infectious group, and therefore, separate handling of the impression should be done with great care. 5 The rising profile of conditions, such as hepatitis B and human immunodeficiency virus has helped to increase awareness of the risk of transmission of infection within the dental environment. The hazard can be reduced by adequate chemical disinfection before the work leaves the clinic. 6 For disinfection for irreversible hydrocolloid impression materials, various methods
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have been proposed. Spray and immersion techniques are the two most widely used techniques in clinical practice. However, these conventional techniques present several disadvantages. 7 It is of utmost importance that the disinfecting agent not only be an effective antimicrobial. As the casts are used for the fabrication of prostheses, the changes in the hardness are clinically significant. 8 Efficacy regarding the antimicrobial activity of self-disinfecting alginate impression material has been proved; however, little work has been done regarding their effect on the physical properties of gypsum cast. Hence, the purpose of the study is to evaluate and compare the effect of commercially available conventional alginate, with the self-disinfecting alginate on the surface hardness of the resulting gypsum cast.
MATERIALS AND METHODS
The materials used in the study are listed in Table 1 . Following the specification number 18 given by American National Standard/American Dental Association, fabrication of a stainless steel test die was done for alginate impression materials. In addition to the stainless steel dies, a stainless steel ring with stainless steel wire in the center was also fabricated for the purpose of retaining of impression materials. The circular stainless steel die had a diameter of 46 mm, and a circular step with height of 4 mm, which acted as a guide for the placement of the ring. The stainless steel ring measuring 9 mm, with the internal diameter of 47 mm, was inserted onto the step which provided 5 mm space for alginate. Engraving of three 25 mm lines with V-shaped transverse section and having 25 µm (Y), 50 µm (X), and 75 µm (Z) width was done with the help of neodymium-doped yttrium aluminum garnet laser machine. Engraving of two additional lines in the horizontal direction was done, which were made 25 mm apart. These lines were drawn perpendicular to the previous lines.
Making the Impressions
Petroleum jelly was used for the lubrication of the stainless steel ring. This was followed by cleaning of the ring with alcohol and then giving enough time for its drying. Before the impression-making procedure, the placement of the stainless steel ring was done in the die. Mixing of the alginate powder was done at room temperature as per manufacturer's instructions. In the center of the die surface, the placement of the mixed material was done. An acrylic sheet with perforations was placed on the ring surface with sufficient force to distribute the alginate along the test surface and to squeeze out the excess alginate material. The acrylic sheet was then loaded with 1 kg weight on top of it. About 3 minutes after the minimum setting time recommended by the manufacturer, the stainless steel ring was separated along with the impression from the stainless steel die surface. Therefore, the separation time was approximately 5 minutes from the start of mixing.
Pouring of the Gypsum Casts
Type III dental stone was used for making the cast of the impressions. Manual addition of the dental stone was done followed by vacuumed mixing for 30 seconds. Following the setting, the casts were retrieved and numbing of the specimens was done for identification.
A total of 30 alginate impressions of the metal die were made and poured using dental stone. Fifteen impressions were made with conventional alginate, and 15 impressions were made with self-disinfecting alginate.
Resultant dental stone specimens obtained were divided into two groups of 15 specimens each for evaluation of surface hardness.
Group I (control group): surface hardness of specimens obtained from impressions made from conventional alginate.
Group II (experimental group): surface hardness of specimens obtained from impressions made from commercially available self-disinfecting alginate.
Numbering of Specimens
The retrieved specimens were numbered using a permanent marker in three-digit code.
• First digit denoted the group to which the specimens belonged • Second digit denoted the parameter surface hardness • Third digit denoted the specimen number
Surface Hardness of Stone Casts
Surface hardness was determined using Vickers hardness testing machine. Each specimen was placed on the platform and loaded on the flat surface with a force of The specimens were viewed under a microscope to calculate the mean value of two diagonals of the diamond-shaped indentation that formed the determinant of the hardness number and a mean was calculated. Fifteen dental stone specimens made using self-disinfecting alginate and 15 dental stone specimens made using conventional alginate were evaluated for surface hardness (Fig. 1) . Hardness was calculated using the following formula:
where VHN is the Vickers hardness number, P is the force used to load the instrument in Newton, and D is the mean value of two diagonals of the diamond-shaped indentation in millimeters.
RESULTS
Descriptive statistics, independent samples t-test, and crosstab procedure were used for the statistical analysis of this study. All the statistical methods were carried out through the Statistical Package for the Social Sciences for Windows (version 16.0). The mean surface hardness (Graph 1) of group I was found to be 42.5440 and that of group II was found to be 42.4967 (Table 2) . Independent samples t-test showed statistically insignificant difference for surface hardness between control group (I) and experimental group (II). Thus, difference in surface hardness was statistically insignificant (p > 0.05). A comparison of the mean percentage difference in surface hardness between control group and experimental group (Table 3) was also done.
DISCUSSION
The human mouth is usually the first to be exposed to microorganisms at birth. With the passage of time, the child is exposed to microorganisms from the environment. Eruption of primary teeth results in a major change in this environment, providing tooth surfaces and gingival crevices which make further opportunities for infection in the mouth. 2 Dentists and dental technicians are subjected to higher risk of development of infectious diseases from patients. 9 Irreversible hydrocolloid impression material is the most commonly and frequently used impression material in prosthetic dentistry. Impression making is one widely used procedure where clinicians must balance the requirement to maintain an intact antibacterial barrier system with the need to produce accurate dental casts. 10 For an optimum cast, the relation between static and mobile structure must be reproduced accurately. 11 By disinfecting the orally soiled impression materials, the chance of transmission of diseases is reduced. 3 Leung and Schonfeld observed that bacteria can be transferred from contaminated impressions to stone casts and contaminate the equipments, surroundings, and the personnel. 8 As alginate does not possess any antimicrobial properties, it would require disinfection following exposure to saliva and/or blood. From the prosthodontic point of view, impressions of comprised quality are not acceptable. 12 Disinfection procedures using spray or immersion can cause unacceptable dimensional changes in impressions recorded in alginate. Agent added should possess a broadspectrum activity against all microbes, should be stable on storage, and should not reduce the normal shelf life of the product. 13 Disinfection procedures using spray or immersion are time consuming, and since alginates have the property of syneresis and imbibition, it invariably results in dimensional changes in alginate impressions. 14 The difficulties associated with disinfecting irreversible hydrocolloid impression material have resulted in the development of self-disinfecting irreversible hydrocolloid impression materials that are preimpregnated with disinfectants. 7 We also observed that in gypsum casts made from impressions using self-disinfecting alginate and the conventional alginate, the surface hardness did not vary significantly. Hamedi Rad et al 15 assessed the alginate impression materials and analyzed their dimensional stability following spray and immersion technique of disinfection. They selected four different disinfecting agents and divided the impressions randomly into four study groups with 24 impressions in each study group. Nondisinfected impression was taken as control group. Type III dental stone plaster was used for pouring the impression. They observed a significant change in the mean length and height of the impressions in the various study groups. Maximum and minimum change in the height was noticed in the glutaraldehyde and deconex in the immersion method respectively. From the results, the authors concluded that disinfection of the alginate impression materials by sodium hypochlorite, deconex, and glutaraldehyde is not a recommended method.
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CONCLUSION
There were no statistically significant differences in the surface hardness of gypsum casts poured using impressions made from self-disinfecting alginate and conventional alginate. Hence, it can be concluded that self-disinfecting alginates may be used in the clinical practice as a safe and effective material to overcome the infection control issues without concern for the properties of the material.
